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FOR the past decade, data from the May Current Population Survey tapes have been the primary source for estimates of union membership for detailed industries, occupations, states, and metropolitan areas. Union density typically has been measured as the percentage of employed wage and salary workers who are union members or are covered by a collective bargaining agreement. INDUSTRIAL AND LABOR RELATIONS REVIEW mates are more recent, extending through 1988, and more fully reflect important changes in unionization occurring during the 1980s. Second, the estimates are provided for detailed industries based on 1980 rather than 1970 Census categories, and for metropolitan areas using both 1970 and 1983 population rank codes. The CPS began using new industry (and occupation) codes in 1983; thus, our union density estimates can be readily utilized by researchers working with recent CPS data (estimates by detailed occupation are available on request).
Third, we provide estimates not only of the percentage of employed workers who are union members, but also of the percentage covered by union contracts. Differences between membership and contract coverage are of interest in their own right. Moreover, contract coverage rather than membership density may be the more appropriate variable in many empirical analyses. Fourth, we provide separate density estimates for private and public sector workers by state, since interarea differences in total unionization are strongly influenced by differences in employment and union density in the public sector. Separate private sector and public sector density estimates by metropolitan area will be provided on request.
A fifth advantage of our estimates is that they overcome much of the samplesize problem inherent in previous estimates. From 1973 to 1981, the CPS requested information on union membership only in the May survey. Thus, Freeman-Medoff and KokkelenbergSockell provide three-year averages of the May surveys in order to increase sample sizes in the industry and occupation cells. Beginning in 1983, however, the union question was asked of surveyed respondents in each month's survey, increasing twelve-fold the sample sizes available in a given year. In this paper, we provide annual and three-year averages from the 1983-85 May or May/June CPS tapes, and annual estimates for 1986, 1987, and 1988 based on twelve monthly surveys in each of these years. ' Finally, we emphasize that we will make available on request all union density estimates presented in this paper, plus additional estimates not presented owing to space constraints, in machine-readable form. Easy access to these data will facilitate use of these estimates by other researchers, as well as minimize data entry errors.
Data and Estimation
Union density estimates are based on calculations from the monthly Current Population Surveys (CPS), household surveys conducted by the Bureau of the Census.2 Typically, an individual in each household responds to questions about the labor force status of household members at least 14 years of age. Households are in the sample for four months, left out for the following eight months, and again included for the following four months. Hence, a household is in the sample for the same four months in two consecutive years. There is thus overlap in yearto-year samples, since approximately half of all households will be sampled in any two adjacent years. Our sample of workers includes all employed civilian wage and salaried workers, ages 14 and over.3 ' There were no union membership questions in the 1982 surveys. Use of the twelve monthly tapes increases sample sizes three-fold rather than twelvefold when compared to years during the 1970s, since, beginning in 1981, the May surveys administered the earnings supplement (which includes the union questions) to only one-fourth of the full sample.
2 Technical documentation on the CPS is available in the codebooks that accompany the purchase of CPS public use tapes. Technical documentation and tapes can be purchased from the Customer Services Branch, Data User Services Division, Bureau of the Census, Washington, D.C. 20233 (301-763-4100) , and they are also available through the Interuniversity Consortium for Political and Social Research (ICPSR) at the University of Michigan. The monthly "earnings research files" used for 1986-88 are not public use tapes, but are made available by the Data Services Group at the Bureau of Labor Statistics. 3 We make no attempt to count only once the A supplementary survey asking workers their union membership status (and other labor market-related questions) was added in May 1973 and continued through May 1981. Beginning with the May 1981 survey, the supplement was administered only to outgoing rotations (survey months four and eight), thus decreasing sample sizes to one-fourth of the full sample. No union member status question was then asked until January 1983, at which time the Census began asking union questions in each month's survey.
We provide union membership and contract coverage density estimates for the years 1983-88. Estimates for 1986-88 are based on the twelve monthly surveys for each year. For the years 1983-85, we combine the May/June 1983 CPS Pension and Retirement Plan Coverage Survey, the May and June 1984 CPS, and the May 1985 CPS. For the 1984 through 1988 surveys, membership and contract coverage calculations are based on responses to two survey questions that remained constant throughout the period. Individuals are counted as union members if they respond yes to the question, "On this job, is ... a member of a labor union or of an employee association similar to a union?" Those who answer no to that union membership question are then asked, "On this job, is . . . covered by a union or employee association contract?" Individuals are counted as covered workers either if they are union members individuals sampled in consecutive years, since individual union status can change over a year and each year's survey remains a representative sample. Nor would the identification of individual workers be straightforward, since the CPS provides no unique individual identifier codes (household codes are provided). Information in the CPS does not normally permit one to identify union status among unemployed workers. During 1973-75 and 1977 , however, unemployed workers were asked the union status of their last job. Kokkelenberg and Sockell (1985) include unemployed workers during these years, but exclude such workers during 1976 and 1978-81. In 1983, a small number of self-employed workers who had wage and salary second jobs were asked the union question. We deleted these individuals to enhance comparability across years. or if they are nonunion but covered by a union contract. Note that this definition of contract coverage necessarily assumes that all union members are covered by a collective bargaining agreement. In 1983, the only question with respect to union coverage in the Pension Supplement survey, asked of all workers, was "On this job, is . . . covered by a union or employee association contract?" Therefore, the 1983 estimates of contract coverage are not directly comparable to contract coverage densities reported for 1984-88. In estimating the 1983-85 three-year averages, we assume that our membership and contract coverage counts for 1983 are equivalent, thus biasing upward estimates of membership density averaged over the 1983-1985 period.4 Membership and contract coverage densities, which measure the percentage of employed wage and salary workers who are union members or are covered by a union contract, respectively, are calculated in a manner analogous to that employed by Freeman-Medoff and KokkelenbergSockell. Let Uj represent the percentage of union members or workers covered by a contract in group j, where j is, say, industry, occupation, state, or metropolitan area, and let bij be a binary variable equal to one if worker i is a union member (or covered). We then calculate:
where Wij is the sampling weight assigned by the CPS to worker i, based on the number of similar workers expected to be found in the population.
Union Membership and Contract Coverage Estimates, 1983-1988 Tables 1-7 present union membership and contract coverage density estimates 4During 1984-88, answers to the union questions are recorded for all workers. The Census Bureau assigns responses for the small number of surveyed individuals (approximately 2%) unable to provide answers, based on such worker characteristics as industry, occupation, age, race, and gender. The 1983 Pension Supplement includes a response of "don't know."
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for the years 1983-88. Table 1 provides  economy-wide union membership and  contract coverage density estimates for  employed wage and salary workers based  on their demographic and labor market  characteristics. Table 2 provides density  estimates for major industries, Table 3 for  major occupations, Table 4 for detailed industries, Table 5 for states, Table 6 for selected standard metropolitan statistical areas (SMSAs) during 1983-85, and Table  7 for consolidated and nonconsolidated metropolitan statistical areas (CMSA/ MSAs) during 1986-88. Each entry provides, by year, the CPS sample size on which union density is estimated (N), the weighted union membership density (MEM), and the weighted contract coverage density (COV).
We limit our discussion of the estimates to a summary of unionization in the more highly aggregated categories. As seen in Table 1 , economy-wide union membership and contract coverage densities decreased during the period.5 Membership density declined from 18.5% in 1984 to 16.6% in 1988, whereas the coverage density fell from 24.0% in 1983, to 21.2% in 1984, to 18.8% by 1988 . The estimated declines in union density, although sizable between 1983-84 and 1985-86 , were more modest during other years. Private sector union density is 4-5 percentage points lower than all-worker density. By 1988, membership density had fallen to 12.6% among private sector workers, and contract coverage density stood at 13.8%. 5 The variability in sample size across years warrants explanation. In their industry density calculations (but not elsewhere), Kokkelenberg and Sockell exclude workers in occupations not protected by the NLRA organizational process. On average, this omission increases their estimates of membership density by about two percentage points, from 23.1 % in 1979-81 (using a threeyear average), with all workers included, to 25.0% with nonprotected workers excluded (Kokkelenberg and Sockell 1985: 522, Table 2 ; 533, Table 4 ). We could not replicate exactly the exclusions used by Kokkelenberg and Sockell, since they do not identify precisely which occupational codes were excluded and, even if they did, the CPS occupational codes underwent a major revision (the new codes are used in CPS beginning in 1983). When we excluded workers from occupations similar to those identified by Kokkelenberg and Sockell (1985:499) for the years 1986-88, however (in calculations not shown here), our estimates of union membership density increased by exactly 2.0 percentage points in each of these years, suggesting close comparability to the exclusions used by Kokkelenberg and Sockell. Average union membership density across the excluded occupational categories ranged between 4.8% and 5.0%. Interested readers can perform similar calculations for alternative occupational exclusions using membership data on detailed occupations, which we will provide on request (there will exist minor rounding error using the tabular rather than individual worker data).
The BLS appears to take the average of monthly figures, whereas we take the average over the entire twelve-month sample. Thus, small differences between our numbers and the BLS figures may result from rounding error. Note also that Kokkelenberg and Sockell include unemployed workers in some of their years (see footnote 3, above). Union membership and contract coverage densities among workers, classified by demographic and labor market characteristics, are also presented in Table 1 . Some patterns are evident: men are more likely to be members or covered by a contract than are women; union density among black workers is higher than among white workers; part-time workers have substantially lower unionization rates than do full-time workers; unionization is highest among workers aged 35-64; and union membership is most likely for workers with a high school education but no college. Of course, simple pairwise correlations between union density and personal characteristics are not a substitute for partial correlations that control for other characteristics.
Summary
As seen in Table 2 , recent changes in density were not uniform throughout economic sectors. For example, durable and nondurable goods manufacturing showed declines of about 1.0 percentage point in membership and contract coverage densities between 1987 and 1988, whereas the educational sector realized density gains somewhat greater than one percentage point. Table 3 presents density estimates by major occupational group. Recent year-to-year changes in most categories are small, the notable exception being the steady decreases in unionization among operators, fabricators, and laborers. Density estimates for detailed occupations are available on request. Table 4 provides data on union density by detailed industry, using the 1980 INDUSTRIAL AND LABOR RELATIONS REVIEW Census of Population codes first used by the CPS in 1983. Union membership density estimates by detailed industry, provided previously in Freeman and Medoff (1979) and Kokkelenberg and Sockell (1985) , have been used frequently by industrial and labor relations researchers. It is worth noting again that our calculations differ somewhat from these previous estimates since, unlike Freeman and Medoff, we include both private and public sector workers (this will make little difference in most industries) and, unlike Kokkelenberg and Sockell, we do not exclude workers in occupations not protected by the NLRA (they exclude these workers in their industry tables only). Table 5 presents union estimates for the 50 states and the District of Columbia. An important contribution of this paper is its presentation of density estimates for membership and contract coverage separately for all workers, private sector workers, and public sector workers. Table 6 presents density estimates for 44 selected SMSAs for 1983-85, where their CPS rank code is the 1970 population rank. These are the same SMSAs for which Freeman-Medoff and KokkelenbergSockell provide information. Table 7 provides union density estimates for 202 CMSA/MSAs, where the CPS rank code represents their 1983 population rank.
Separate density figures for private and public sector workers by CMSA/MSA are available on request. Note that because most of the SMSAs listed in Table 6 are defined over a geographic area narrower than the corresponding CMSA/MSAs defined in Table 7 , the density figures in Tables 6 and 7 cannot be linked directly. The relatively large number of CMSA/ MSAs presented in Table 7 provides a much improved opportunity to incorporate estimates of union density into empirical analyses using the metropolitan area as the unit of observation.
Conclusion
We have estimated union membership and contract coverage densities for industries, occupations, states, and metropolitan areas, and for workers based on demographic and labor market characteristics. Density estimates are calculated for 1983-85 from the May or May/June CPS surveys, and for the years 1986, 1987, and 1988 using the twelve monthly CPS surveys in each year. We hope that this detailed descriptive information on union density in the United States, which is available not only in this article but also (on request) in machine-readable form, will facilitate empirical research.
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